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"A wiie-bound telecommunication device and a circuit for use in such a device" 



The present invention relates to a wire-bound telecommunication device 
comprising terminals for coupling the device to a subscriber line of a telecommunication 
nervork, a transmission circuit, and a signal energy detecting arrangement. 

The present invention further relates to a circuit for use in a wire-bound 
telecommunication device. 



A wire-bound telecommunication device of the above kind is known from 
the US Patent No, 5,519,774. In this US patent, the signal energy of an alerting signal 
10 is detected on the basis of a filtered signal. For filtering tone comprised in the alerting 
sig:.ial narrow frequency band filters are used. Such filters axe complex and use a lot of 
chip area. Besides, no other use of the energy detector can be made because it can only 
measure the energy in a pre-filtered frequency band. 



15 

It is an object of the present invention to provide a wire-bound 
telecommunication device comprising a signal energy detection arrangement which is 
simple and low cost in terms of chip area, and which can be used for other purposes 
than energy determination of tones. 

20 To this end the wire-bound telecommunication device is characterised in 

that the signal energy detecting arrangement comprises means for determining a time- 
domain signal representing the signal energy of a signal on the subscriber line in a 
predetermined time interval. The present invention is based upon the insight that by not 
limiting the energy detection to small* frequency bands of an input signal, the complete 

25 frequency spectrum can be monitored. Herewith, all kinds of signals can be detected 
ami/or monitored. Preferably, the signal protocol should be known so that deterministic 
signal energy detection can be applied for predetermined signals in the signal protocol. 

Embodiments of a wire-bound telecommunications device according to the 



£L ,A ^ I ;' 0/ S ) . LB JlUjt* ij * , l iirS7 j^ t J9 :(m '• +;31 *° 74.3489- pnv+31 70 34-03016 



PHN 16.611 EP-P 2 

present invention are claimed in the dependent claims. Signal energy can be determined 
cyclically or can be triggered by a trigger pulse generated at predetermined points of 
ton*;, In one embodiment, the end of a tone aLerting signal is detected and thereafter an 
FSK-detector (Frequency Shift Keying) for detecting a succeeding caller identification 
5 signal is initiated. At the same time, an AC-line impedance is switched parallel to the 
subscriber line. Because the signal energy detecting arrangement also 'sees' the FSK 
signal, power drops in such a signal can be easily detected. This is based upon the 
insight that the frequency spectrum of power drops is not confined to predetermined 
frequency bands and that thus filtering can not be applied for isolating power drops in 

10 the signal. If such a power drop lasts for too long a period, the wire-bound 

telecommunication device's idle state impedance is restored. In another embodiment, the 
signal energy detecting device can be used for monitoring subscriber line load 
variations- The signal energy determination according to the present invention is thus 
extremely simple and is flexible in use for detecting and monitoring all kinds of signals 

15 and for initiating control functions. Signal deviations are 'seen' without being limited in 
frequency, If the signal protocol is modified, e.g., by including an additional signal, the 
signal energy determination can easily be adapted so that also this additional signal is 
monitored. 



20 

The present invention will now be described, by way of example, with 
reference to the accompanying drawings, wherein 

Fig. 1 schematically shows a wire-bound telecommunication device 
according to the present invention, 
25 Fig. 2 shows a first embodiment of a signal energy detector according to 

the present invention, 

Fig. 3 shows a second embodiment of an signal energy detector according 
to lie present invention, and 

Fig. 4 shows signals in a wire-bound telecommunication device according 
30 to the present invention. 

Throughout the figures the same reference numerals are used for the same 

features. 
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Fig. 1 schematically shows a wire-bound telecommunication device 1 
according to the present invention. The device 1 comprises terminals 2 and 3 for 
coupling to a subscriber line 4 of a telecommunication network. Such a network can be 
an analog public switched telephone network, or any other suitable network, preferably 
5 off sring a so-called caller identification service. With such a service, a subscriber gets 
information about the caller's IDentity such as the caller's telephone number and name. 
Upon reception of callerJD information such information can be displayed on a display 
5 comprised in the device 1. In a caller JD signal protocol, first a so-called tone 
alerting signal TAS is received upon which the device 1 is prepared to receive the 
10 actjal callerJD information, e.g., in the form of FSK (Frequency Shift Keying) data 
(ses Fig, 4). For starting the preparation phase, the end of the tone alerting signal TAS 
must be detected. In a British Telecom system, the end the TAS is signalled by two 
tones having the respective frequencies 2130 Hz ± 1.1% and 2750 Hz ± 1.1%. In a 
US Bellcore telecom system, the end of TAS tones are 2130 Hz ±0.5% and 2750 Hz 
15 ± 0.5%. It can thus readily been seen that a wire-bound telecommunication device 
designed for the US market applying narrow-band tone filtering as of US 5,519,774 is 
not suitable for the British market. A cosdy re-design is needed because such a US- 
phone would simply noi detect BT end of TAS tones. This is due to the fact that the 
tons tolerance in the BT system is greater than in the Bellcore system for which the 
20 narrow band filters were designed. Tne present invention does not show such a big 
disadvantage. The wire-bound telecommunication device 1 further comprises a 
transmission circuit 6 coupled to the terminals 2 and 3 via a rectifier bridge 7 and a 
cradle switch 8 ? a programmed microcontroller 9 comprising ROM and RAM memory, 
an energy detecting arrangement 10, and an FSK detector 11. The transmission circuit 
25 can be an IC type TEA106x or TEAlllx, being readily available onto the market. The 
energy detecting arrangement 10 and the FSK detector U are coupled parallel to the 
subscriber line 4. Further shown is luxe-current interrupting transistor 12 for allowing 
pulue dialling. Instead of pulse dialling tone dialling can be applied. Then, via the 
transmission circuit 6 dialling tones are put on the subscriber line 4. For processing a 
30 caller's ringing signal on the subscriber line 4, the device 1 comprises a DC-decoupled 
bell 13. AC-coupling is achieved by a capacitor 14 in series with the bell 13. After 
reception of the callerJD information, an AC line terminating impedance 15 is 
swi:ched parallel to the line 4. 
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Fig. 2 shows a first embodiment of the signal energy detector 10 
according to the present invention. In this analog embodiment, the detector 10 
comprises a comparator 20 for comparing a signal IN on the subscriber line at a 
teminal 21 with an amplitude reference signal AREF at a terminal 22. If the signal. IN 
5 excseds the reference signal AREF, at an output 23 of the comparator 20 a signal state 
transition occurs, practically resulting in a sequence of non-equidistant. pulses of an 
unequal duration. These output pulses are fed to an integrator 24 which integrates the 
pulses over a predetermined interval T, e.g., 8 msec. Thereafter the integrator is reset 
and integration starts again. At an output 25 of the integrator 24 a time-domain signal 

10 IIN is thus available representing the signal energy of a signal on the subscriber line 4 
in a predetermined interval T. The signal IIN is compared with an energy reference 
sig:ial EREF by a comparator 26. At an output 27 of the signal energy detector 10 a 
cor.trol signal LLB, a low-level bit, is available > The low-level bit can be used to detect 
the end of TAS tones, to detect power drops in the FSK signal, to monitor subscriber 

15 liiw! load variations, or for any other suitable use. In the sequel use of the low level bit 
LLB for end of TAS detection and FSK signal power drop detection will be described 
in :nore detail. 

Fig. 3 shows a second embodiment of the signal energy detector 10 
according to the present invention. In this digital embodiment, the detector 10 comprises 

20 an analog- to-digital converter 30 t a low-level bit comparator/counter 31, and s caller_ID 
register 32. Basically, the same function is performed as in the analog embodiment of 
the detector 10. The comparator/counter 31 comprises a comparator 33 functioning as 
an amplitude detector and a counter 34 functioning as a presetable counter. The 
amplitude detector provides pulses as described in regard of Fig. 2 and the LLB, a 

25 counter overflow bit, indicates whether the average pulse energy and herewith the 

average of the signal IN was above or below a given energy level. In the example given 
a bit value "O" represents a relatively high energy level and a bit value "1" represents a 
relatively low energy level. Herewith, because detecting is not limited to a narrow 
predetermined frequency band, arbitrary tones can be detected and also power drops in 

30 a {lignal. If the signal protocol changes, e.g., because an additional pulse is included, 
the microcontroller 9 can easily be reprogrammed to also detect such an additional tone. 
Further shown in Fig. 3 is a data 35 bus for coupling of the detector 10 to the 
microcontroller 9. 
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Fig. 4 shows the signals TAS and FSK in the input signal IN on the 
terminals 2 and 3 of the wire-bound telecommunication device 1 according to the 
present invention, and the low-level bit LLB at the output 27 or in the register 32 of the 
detector 10. Further shown is a so-called DC-wetting pulse DCW* The signals TAS and 
5 FSK are included in a caller_ID signal protocol which is assumed to be known at the 
programming stage of the wire-bound telecommunication device 1. For supporting 
sevisral callerlD protocols, a switch (not shown) could be provided at the bottom of the 
device 1. At different positions of the switch imprinted indications could be given to 
indicate predetermined protocols. The position of such a switch could be detected by the 

10 microcontroller 9 so as to distinguish detection protocols pre-loaded in the 

microcontroller 9. The subscriber could then simply adjust the device 1 to various 
protocols. Because the DC-wetting pulse DCW must be available at a given time after 
the signal TAS, e.g., after 20±5 msec, the end of TAS must be detected. In the 
example given, the TAS tone is applied to the line by the exchange in the network more 

15 thai 110 msec after line reversal which is detected by the caller JD IC (Integrated 
Circuit) switched parallel to the transmission IC 6. During the occurrence of the signal 
TAS, in a predetermined time interval, e.g., 8 msec, the energy on the subscriber line 4 
is 5.bove the energy reference level EREF. The measurement can be done cyclically or 
car. be triggered each time a trigger pulse is received from the microcontroller 9, 

20 Measurement can be started after line reversal detection or upon detection of a ringing 
signal. For detecting a valid signal TAS, during a time interval having a length between 
88 msec and 110 msec, the low-level bit LLB should remain "0". This time interval is 
fixisd for a given signal protocol, e.g., the BT protocol. For this reason, energy 
detection can be applied for determining the presence of the signal TAS. Because the 

25 energy reference EREF is a number in a register it can easily be modified by the 
programmed microcontroller 9. After a valid TAS, the DC-wetting pulse DCW is 
generated, 20 ±5 msec after the end of TAS. FSK-data comprising the caller JD 
information is put on the subscriber line more than 45 msec after the end of TAS. The 
DC-wetting pulse DCW is sent to the network for acknowledging the reception of a 

30 valid TAS and for preparing the device 1, notably the FSK detector 11, for the 
rec eption of data. In the example given such data are FSK callerjtt) data. 
Ac.vantageously, the detector 10 can also be used for detecting power drops in the 
signal FSK. If such a power drop would last too long, no correct reception of caller_ID 
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information is achieved. In such a case, the idle state impedance is restored within 150 
msec. Typically, a power drop lasting more than 40 msec is interpreted as receiving 
invalid callerJD data. Power drop is detected by the microcontroller 9 by reading the 
low-level bit LLB while knowing that the signal FSK is present more than 45 msec after 
S the end of TAS. Because of this a priori known signal timing, signals can be 
distinguished, in the given example the signals TAS and FSK. In Fig. 4, below the 
signal FSK, the low-level bit sequence "0000" indicates that there was no power drop 
anc. the low-level bit sequence "0100" indicates there actually was a power drop. 

In view of the foregoing it will be evident to a person skilled in the an 
10 tha" various modifications may be made within the spirit and the scope of the present 
invention as hereinafter defined by the appended claims and that the present invention is 
thu,5 not limited to the examples provided. 
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CLUMS : 



1 . A wire-bound telecommunication device comprising terminals for coupling 
the device to a subscriber line of a telecommunication network, a transmission circuit, 
and a signal energy detecting arrangement, characterised in that the signal energy 
detecting arrangement comprises means for determining a time-domain signal 

5 representing the signal energy of a signal on the subscriber line in a predetermined time 
interval. 

2. A wire-bound telecommunication device as claimed in claim 1, wherein 
the signal energy is determined cyclically. 

3. A wire-bound telecommunication device as claimed in claim 1. wherein 
10 the signal energy determination is initiated by a trigger pulse. 

4. A wire-bound telecommunication device as claimed in claims 1, 2 or 3, 
wherein the telecommunication device operates according to a given signal protocol, the 
signal energy being determined during at least one predetermined expected signal 
interval. 

15 5. A wire-bound telecommunication device as claimed in claim 4, wherein 

the signal protocoL is a caller identification signal protocol and the expected signal 
interval comprises a tone alerting signal. 

6. A wire-bound telecommunication device as claimed in claim 5, wherein 
the signal energy determination is continued until a further expected signal interval 

20 comprising a caller identification signal. 

7. A wire-bound telecommunication device as claimed in claim 6, wherein a 
caller identification signal detector is initiated by an initiating pulse which is generated a 
predetermined time after the detection of the tone alerting. 

8. A wire-bound telecommunication device as claimed in claim 7, wherein 
25 the. initiation pulse controls switching of an impedance parallel to the subscriber line. 

9. A wire-bound telecommunication device as claimed in claim 1, wherein 
the energy determination is used for monitoring subscriber line load variations. 

10. A circuit for use in a wire-bound telecommunication device comprising 
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terminals for coupling the device to a subscriber line of a telecommunication network 
and a transmission circuit, the circuit comprising a signal energy detecting arrangement, 
characterised in that the signal energy detecting arrangement comprises means for 
deiermining the signal energy in a predetermined time interval. 
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"A wire-bound telecommunication device and a circuit for use in such a device" 



In known telephone subscriber end stations a callerlD IC detects a tone 
atating signal TAS alerting that successive caUerJD information can be received for 
displaying on a display of the phone. The Jcnown station applies narrow frequency band 
filters to detect tones indicating the end of TAS. Such a detection is not flexible as it 
5 can only be used for a specific caller_ID signal protocol. 

A flexible detector is proposed which can easily be adapted to widely 
varying protocols and which can also be used for other purposes such as the detection 
of power drops in an FSK signal. The detector comprises means for determining a time- 
domain signal representing the signal energy of a signal on the subscriber line in a 
10 predetermined time interval. 



Fig 3. 
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